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Method and monitoring device for monitoring a wash 

process . 

The present invention firstly relates to a method 
5 for monitoring a wash process inside a washing apparatus, 
comprising the steps of introducing into the washing 
apparatus a monitoring device suitable for measuring 
physical and/or mechanical parameters of the wash process 
and recording the measured parameters within the monitoring 

10 device. Secondly, the present invention relates to a 

monitoring device for monitoring a wash process inside a 
washing apparatus, comprising means for measuring physical 
and/or mechanical parameters of the wash process and means 
for recording the measured parameters within the monitoring 

15 device. 

Methods and monitoring devices for monitoring a 
wash process inside a washing apparatus are known from the 
state of the art. According to the known methods monitoring 
devices are often positioned in static parts of the washing 
20 apparatus, for example the wall of the static outer drum in 
a double drum washing machine, or in the outlet reservoir 
or in a static cavity specifically designed for this 
purpose . 

US-A-5 . 603 . 233 describes means for measuring a 
25 plurality of physical parameters within a machine for 
washing articles. The electrical connection with these 
means is provided via a plug and the means are fixed in a 
pump housing. 

EP-A-0 . 205 . 671 describes a measuring-cell 
30 positioned inside the drum of a industrial washing machine 
for measuring a physical parameter, for example the 
conductivity of the wash bath solution. This measuring-cell 
has a fixed position on the inside of the drum and is 
capab-e of rotation therewith. For the electrical 
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connection a sliding contact in the shaft of the washing 
machine has to be provided. 

The state of the art mentioned above suffers from 
a number of drawbacks. The means provided for measuring a 
5 physical parameter often will only monitor one phase of the 
wash process, because these means often have a fixed 
position relative to a specific part (movable or not- 
movable) of the washing apparatus. Further, when these 
means are attached to a moving part of the washing 
10 apparatus, complicated connection means are necessary for 
obtaining an electrical connection. Such connection means 
make it difficult to remove the monitoring device from the 
washing apparatus for subseguent use in another washing 
apparatus . 

15 Therefor, it is an object of the present invention 

to provide a method as well as a monitoring device of the 
type as stated above which do not suffer from these 
drawbacks . 

Thus, in a first aspect of the invention a method for 
20 monitoring a wash process inside a washing apparatus is 
provided, comprising the steps of introducing into the 
washing apparatus a monitoring device suitable for 
measuring physical and/or mechanical parameters of the wash 
process and recording the measured parameters within the 
25 monitoring device, characterised in that a self-contained 
and wireless monitoring device is used. 

Within the context of the present application "self- 
contained and wireless" means that for its operation the 
device needs no physical connection with an external 
30 source, such as an energy source, processing unit or alike. 
Because the monitoring device is self-contained and 
wireless, it can be positioned at different locations 
inside the washing apparatus, and thus will be able to 
monitor zhe whole wash process from the beginning to the 
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end. In this context, the device may, notwithstanding its 
self-contained and' wireless character, temporarily be 
attached to any part of the washing apparatus, e.g. a 
rotating drum, but it may also be positioned loosely inside 
5 the washing apparatus, e.g. on top of laundry. Further, 
because the monitoring device is self-contained and 
wireless, there is no need for complicated electrical 
connections, and removing the device is extremely simple. 
The method according to the invention may be applied 

10 to different wash processes. Thus it is possible, that the 
wash process is a domestic laundry wash process, wherein 
the monitoring device is introduced into a revolving drum 
of a washing machine. Another possibility is, that the wash 
process is an industrial laundry wash process, wherein the 

15 monitoring device is introduced into a tunnel washing 
machine. In this latter case the device will follow the 
laundry through the entire tunnel, thus measuring at all 
different stages of the wash process. 

However, the method according to the invention not 

20 only is applicable to a laundry wash process, but also to a 
dish wash process. Thus, the wash process might be a 
domestic dish wash process, wherein the monitoring device 
is introduced into a dish washer, but also the wash process 
might be an industrial dish wash process, wherein the 

25 monitoring device is introduced onto, and moves along with 
a conveyor belt of an industrial dish washer. 

Until now methods have been described which are 
applicable to wash processes inside mechanical washing 
apparatus. However, the method according to the invention 

30 is not limited to such. The wash process also might be a 
hand wash process, wherein the monitoring device is 
introduced into a wash tub. In such a case the washing 
apparatus is defined by this wash tub. 
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Preferably, the method according tc the invention is 
characterised by the additional step of reading out the 

c ded parameters. In this aspect, one possible solution 
is that the step of reading out the recorded parameters 
5 Uprises connecting the monitoring device with appropriate 
r : a P aing means. Although connecting the monitoring ev 
with appropriate reading means might be carried 
the monitoring device is still positioned 
washing apparatus, according to a preferred embodiment the 
10 monitoring device is removed from -ithin the washing 
apparatus previous to reading out. 

When, according to another preferred embodiment of the 
me thod according to the invention, the reading means are 
connected to, or provided with processrng means for 
" Posing ^^TTZ S -ice. 

the reading means is wireless, reading out the pa meters 
also may occur while the washing apparatus is strll 

20 ° Perat T :e e method according to the invention further may be 
characterised by the step of dosing a cleaning agent as 
based upon the measured physical and/or mechanical 
parameters. Dosing a cleaning agent then occurs during the 

25 uash «* ^ may r 

the washing apparatus for dosing such a cleaning agent 
based upon the measured physical and/or mechanical 
parameters, according to another preferred embodimenf 
30 the method according to the invention the losing e 

nr i„ -arr^ed out by the monitoring device. As 
"/I — washing apparatus may be used without 
the need cf modifications. 
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In a second aspect the present invention provides a 
mo.itorinq device for monitoring a wash process inside a 

s r:::::r;::i — r 

device, characterised in that the monitoring devrce rs 
self-contained and wireless. . n . ... 

such a self-contained and wireless monitoring device 

- — ? £o r:r; n r 9 oc:r: h a;:: c rn; :r::i; 

10 ^r-rSJ"i.™ 4ct of the method according to 

'ZTZ*, the monitoring device according to the 
invention comprises means for exchanging the recorded 
15 oarameters with an external device. 

During the wash process the chosen parameters are 
altered and recorded within the monitors device. After 
the wash process is finished the parameters b * 
exacted from the monitoring device using the external 
ror this purpose, the monitoring device may 
20 Iprtse d —go interface. Moreover, the data may 
e exchanged between the monitoring dev.ee and extern 
devi ce via a conductive lin* The data exchange interface^ 
mav work both ways, so that it is f 

7 f rnm the external device to the monitoring 

25 information from the exiema 

deV1Ce ' also might be the washing 

TusTtself Thin! the monitoring device — « 

30 control the wash process. 

Preferably, the monitoring device according to the 
invention comprises means for processing the '«« d «? 

arameters. without being complete, such means may ompnse 
L/DA-converters, micro-controllers, and clock means. 
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According to another preferred embodiment, the 

device comprises means for dosing, a cleanrng 

9 ters in this embodiment the monitoring device rs 
parameters. In th ^ monitorlng 

5 par t of an au torn ted dosr ^ 
aevice monrtors the wash P parame ters 

are then a=tlve agents throughout the wash 

the dostng of =!..» _ processlng means 

10 PrOCSSS ' 0 b " or ma y be used for this purpose. In such an 
ZTZ t mo-lorin, device wiU comprrse at least 

rcieaning agent and the means to dose th s agent. 

. ,lso several cleaning agents in several 
However, a so ^ dosed separate ly. 

15 compartments maybe proviaea, nsefu i in 

It „ m be understood that 

".^rti^: bleach, bleach activator, 

flnorescer, perfume, soil release 

T.T.t the monitoring devic, comprising the 
do sing means is placed rnsrde the -ashing appara us 
meaS ures the physical and/or — ^ ^ „ 

30 to use excess oieanrng ag n . A ter ^ taken 

monitoring devrce comprrs.ng the d g 
out of the washing apparatus and, rf needed, 
agent maybe refilled. 
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As stated before, the monitoring device according to 
,,„„ se if-contalned. This means, that the 

•;..„>„ .... - »— •»» 
- - • r-i, ;:;=:r:r,:;i.:.:r«. 

parameters, p aS pect f motion also 

" — "^lerat ion Any suitable sensor maybe used. The 
rrn 3 ;::;: sensol of course will depend from the 

l5 and/or processing means through an appropriate sensor 

""Tr' obtaining a correct measurement of 

parameters of the wash process the monitoring e n 

Referred embodiment ^ t ^^J livU 

20 ""r 1 :::::: el t "t e meaturin, means. *s a result, the 
to be monitored t M ^ measurln g means, 

washing lrqurd is etfectiv y provide d in a 

Preferably, the measuring means are pro 

i, »r the end of the entry channel. 

agent) but olso tor analysing this wash p 
computer means or aliReK , ^ tQ the 

3Q ^ * —re— t of a monitoring device 

--:rgir:\Tho:::Ta::;tr: a «y,amon,orin, 

device according to the invention; 
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figure 2 shows, on a larger scale, a sample reservoir 
of the device of figure 1; 

figure 3 shows a bottom view of the monitoring device 
of figure 1 with sample reservoir; 



5 figure 4 shows a schematic cross-section of the 

monitoring device of figure 1; 

figure 5 shows another embodiment of the monxtonng 

device, and 

figure 6 shows the device of figure 5 attached to a 
10 drum of a washing machine. 

The storing device shown in the fibres x. used for 
monitoring a wash ptooess inside a washing apparatus. The 
m itorin device comprises a housing 1. P^erabl, £ or 
piastic material. The housing 1 of the monrtorrng devrce 
15 should be waterproof to ,eep the inside (electronics etc , 
Ly. The housing may be made o£ perspex or epo*y resrn or 
any other suitable materia! that is insensitive to 
chemicals used for cleaning, such as bleaches. The 
monitoring device in general, and the housrng » 
20 particular, preferably has the necessary robustness so 
may be used without any problem at the usual wash 
temperatures, preferably up to »• Celsius an may 
withstand the usual mechanical actions, typrcally 20 rpm 
durlng washing and 100-1500 rpm during spmnrng »• 
25 monrtoring device accordrng to the rnventron rs preferably 
reusable, say 50 times before replacement 

in the top of the housing 1 a centrally located 
funnel-shaped entry channei 3 is provided for conduct^ , 
washing liquid to be monrtored to measuring means 
30 near the bottom 2 of the housing 1. 

The measuring means A comprises separate 
4b 4c, 4d, 4e in a sample reservoir 5 at the end of the 
en ry channel 3. A circular sensor print board 6 

iectronics for a sense, interface, whereas a crrcular 
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processing and storage print board 1 comprises the 
electronics for processing means, such asa mrcro 

a nri storage means, such as a RAM. 
Mntr ; Iters tasled by the sensors « will be exchanged 
vt-.rnal device (not shown) by exchanging means, 
5 U £ ^ e:L n n d d : ccive Un, B. This inductive lint S also 
hHseo £or automatically recharging batteries 9 of the 
r e i Ten The monitoring devrce interacts with the 
externa! device. In such a case the batterres 9 are 

10 reCha rthi:; in figure 4 a waterproof seai 10 is shown to 

shaped. Typical dimensions are about 10 centrmetres » 
^^■5 7 centimetres m heignc. 
15 ^"irfigur s S 6 an embodiment of the monitoring 

, ■ is illustrated which is to be attached to the ins.de 
device is lllustra ^ ^ monicoring 

ot a rotating drum 11 of a g ed 

-Ti 12 :;T:^r:zv P i - 
iaund ;r— :\r:; d nm 1 ted « ». t 

.ascribed before, which ma y be ^ -^1' the 

25 s^rs: :i;:::i:Cnsr .sing a 

storage board ma ^ ^ g ^ ^ 

a dosmg maan . ™*£ Beters uith an exC ernal 

30 for exchangrng the P le 

device, contactless or nor, may be .pplie 
using optical means. 
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- ^^^^^ - -ash 

meaSUC1 and cordis he measured parameters within the 

r/i::: rrr .l— - r • 

and wireless monitoring device is used. 

2 Method according to claim 1. characterised in that 
tne wash process is a domestic laundry wash process, 
herein the monitoring device is introduced into 
revolving drum of a washing machine. 

3 - — ~TanT/ustr!aI l^T^r 
-rrrnlt::,: ^ i. introduced into a tunnel 
washing machine. 

4. Method accordrng to claim 1, cnerec £ ^ 
h orocess is a domestic dish wash process, wherein 
the wash proce ss . ntroduced into , dishwasher, 

the monitoring device is 

5 Method according to claim 1, characterised in that 
... is an industrial dish wash process, 

along with a conveyor belt of an ina . 

6 . Method according to claim 1, ^ 
tne -ash process is a hand wash process, he e n 
monitoring device is introduced into a washtuo. 
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-7 Method according to one of the previous claims, 
characterised by the additional step of reading out the 
recorded parameters. 

8 Method according to one of the previous claims, 
characterised in that the step of reading out the recorded 
parameters comprises connecting the monitoring device with 
appropriate reading means. 

9 Method according to claim 8, characterised in that 
previous to reading out the monitoring device is removed 
from within the washing apparatus. 

10 Method according to claim 8 or 9, characterised in 
that the reading means are connected to, or provided wxth 
processing means for processing the read-out parameters. 

11 Method according to claim 8,9 or 10, characterised 
in that the connection between the monitoring device and 
the reading means is wireless. 

12 Method according to one of the previous claims, 
characterised by the step of dosing a cleanxng agent as 
based upon the measured physical and/or mechanical 
parameters . 

13 Method according to claim 12, characterised in 
that the dosing of the cleanxng agent is carrxed out by the 
monitoring device. 

U Monitoring device for monitoring a wash process 
inside a washing apparatus, comprising means for measuring 
physical and/or mechanical parameters of the wash process 
and means for recording the measured parameters withxn the 



PCT/EPOO/06360 



monitoring device, characterised in that the storing 
device is self-contained and wireless. 

15 Monitoring device according to claim 14, 
characterised by means for exchanging the recorded 
parameters with an external device. 

16 Monitoring device according to claim 14 or 15, 
characterised by means for processing the recorded 
parameters . 

n. Monitoring device acoording to claim 14,15 or 16 
characterised by means for dosing a cleaning agent as based 
upon the measured physical and/or mechanical parameters. 

IB. Monitoring device according to one of the claims 
U-17 characterised by an internal energy source, such as 
a battery, rechargeable battery or alike. 

19 Monitoring device according to one of the claims 
l4 -18. characterised in that the measuring means comprrse 
at least one sensor for measuring one of the following 
parameters: pK, conductivity. pCa, pMa, temperature, 
motion, turbidity and EC. 

20. Monitoring device according to one of the claims 
14 -19 characterised by a centrally located funnel-shaped 
entry channel for conducting -ashing liguid to be monitored 
to the measuring means. 

21. Monitoring device according to claim 20, 
characterised in that the measuring means are provided in 
sample reservoir at the end of the entry channel. 
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